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ABSTRACT 


Internet of Things (IoT) includes a variety of heterogenous systems, and has become one of the most popular technology paradigms which has a plethora of 
applications in our day to day lives. One of the popular applications is home automation.Home automation has become a buzzword today.Many countries are making 
attempts to make their cities smart and more efficient to combat the problem of increasing population and depleting resources through home automation. This paper 
focuses on how IoT paradigm can be used for connecting and controlling various home appliances remotely and how a prediction alogorithm can be used to predict 


user activities. 
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I. INTRODUCTION 

Internet of Things (oT) is acommunication paradigm in which everyday objects 
such home appliances, vehicles, etc are connected to the internet and can com- 
municate with one another. All these things are uniquely addressable. By con- 
necting these everyday things to internet, IoT promotes the development of a 
wide variety of applications that make use of the huge amount of data produced 
by these objects. loT has become a pervasive technology encompassing every 
possible domain , some of which include industrial control, healthcare, logistics, 
retail, home automation, smart city and others. According to CISCO, it is esti- 
mated that 50 Billion devices would be connected to the Internet by 2020 


There are 6 elements in IoT, 1.e., identification, sensing, communication technol- 
ogies, computation, services and semantic. Identification performs the matching 
between services and demand. Sensing involves gathering data from connected 
objects and sending it to data warehouse. Among the many IoT applications, 
home automation is increasingly becoming popular, a smartphone based home 
automation system allows user to remotely control home appliances using their 
android smart phones. Different types of sensors such as temperature sensor, 
humidity sensor, etc can be used for collecting this data. Communication tech- 
nologies such as Wi-Fi, Bluetooth, IEEE 802.15.4, etc are used for connecting 
various objects. Computation is performed by microprocessors or micro- 
controllers using hardware platforms(Arduino, Raspberry P1) and software plat- 
forms(LiteOS, TinyOS). Services can be classified as identity- related services, 
information-aggregation services, collaborative-aware services and ubiquitous 
services| 1]. 


The application of IoT to home automation resulting in the manifestation of 
smart homes is of particular interest considering the huge number of benefits and 
improvements it brings about. Smart homes play an important part in realising 
smart cities. The word “smart” in smart homes and smart cities signifies the use 
of information and communication technologies (ICT) and internet of things 
(oT) to automate and control various appliances. With the drastic improvement 
in cloud computing and data analytics, the data collected from smart automated 
homes can be better processed and analysed. As home automation systems 
become more widespread, they must be able to predict future events and then 
adapt to these future events. Such a prediction goes a long way in making home 
automation systems autonomous and enhancing user comfort. 


I. LITERATURE REVIEW 

In year 2015, an IEEE paper on- “ Mobile based Horne Automation using 
Internet of Things(IoT) authored by Kumar Mandula, Ramu Parupalli, CH. A. 
S. Murty, E. Magesh, Rutul Lunagariya was published. In this paper, a unique 
architecture for loT based home automation using low cost android phones and 
Arduino board in Indian context is proposed. Using an Android smart phone 
application, various electrical appliances are controlled. 


In order to meet growing needs of the people, two prototype models namely 1. 
Home Automation using Bluetooth and 2. Home Automation using Ethernet are 
presented in this paper. In the former case connectivity between Arduino and 
smart phone is established using Bluetooth, one of the short range wireless com- 
munication technologies that can be used for communication in an indoor envi- 
ronment. The Bluetooth based solution cannot be used from a distant location, as 
it uses short-range wireless communication technology, which can work up to 
10-20 meters only. This application can only be used by a person to control and 
manage appliances in an indoor environment. The main drawback of Bluetooth 
based horne automation can be overcome using Ethernet technology. An 


Ethernet module is used for connecting Arduino board from any part of the 
world[2]. 


In 2012, an IEEE paper on “An improved position prediction algorithm based on 
Active LeZi in Smart Home” authored by Honggqing Fang and Jinjin Ruan was 
published. In this paper, an improved Time varying LeZi algorithm (TALZ) is 
proposed, which is based on Active LeZi algorithm. Compared to some predict 
algorithms mentioned above, TALZ not only inherits the perfect advantage of 
Active LeZi algorithm, but also has a corresponding improvement in the position 
prediction accuracy. The periodicity in human daily habits is used to predict the 
behaviour of an inhabitant and position of an inhabitant in smart home. ALZ 
establishes a large tree with all sample information, however, TALZ divides the 
large tree into 24 small trees, since there are 24 hours in a day. Time-varying LeZ1 
model has the best prediction accuracy[3]. 


In 2007, an IEEE article on “Online Sequential Prediction via Incremental Pars- 
ing: The Active LeZi Algorithm” authored by Karthik Gopalratnam and Diane J. 
Cook was published. In this article the authors have investigated the potential of 
constructing a prediction algorithm based on data compression techniques such 
as LZ78 and Active LeZi algorithms. The paper also considers the relative time 
between events, i.e. how much time will elapse between the events. The time 
between events often depends on the particular sequence or history of events. 
Given that such a dependency exists in certain sequential processes of events, the 
authors have used a sequential predictor such as ALZ to learn a relative time 
interval between events in the sequence [4]. 


HI. PROPOSED SYSTEM 





Wire connection 


Fig.1 Block Diagram 
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Modules description: 

Login 

This module is used to log into the Android application.. This module also per- 
forms the essential validation checks on the email address and password entered 
into by the user and uses the encryption algorithm known as 


Server 
Manages the database through request sent or received. Authentication process is 
done through server. The server used in this system will be Apache Tomcat 
server. 


Database (SQLite) 

The information such as the timestamp of performing any action, the appliance 
on which the action is performed and the action (ON/OFF) which is performed is 
stored in every tuple of the table. 


Register 
The user first signs up by providing the email address and password and then the 
same credentials are used for login. These credentials are stored in the database. 


Prediction 

This module houses the prediction algorithm, which is used to formulate an 
approximate prediction of the next event in terms of the devices, which will be 
turned ON/OFF. The prediction manifests itself in the form of an app notifica- 
tion. 


Arduino Controller 

Arduino is a open source platform that is used for prototyping the hardware and 
software. Arduino can be programmed to receive keyboard input or sensor data 
and control various electrical appliances connected to output peripherals 


IV. CONCLUSION 

This proposed system presents the overall design of Home Automation System 
with low cost and wireless system. This system is designed to assist and provide 
support in order to fulfil the needs of elderly and disabled in home. In addition, 
the smart home concept in the system improves the standard of living at home. 
Focus of this system has been to control the household equipments like light, fan, 
AC, etc. This System uses a sequential prediction algorithm, which observes 
sequence of events to predict the next event in smart environment. This predic- 
tion is useful in many scenarios for e.g., predicting inhabitant activities provides 
a basis for automating interaction with environment and improves the inhabit- 
ants comfort. This is achieved using Arduino board and android mobile applica- 
tion. 
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